A study was conducted to determine which better predicts performance among bank managers: tacit practical knowledge as assessed by the Tacit Knowledge Inventory for Managers (TKIM) or 2 psychometric measures of reasoning, the Raven's Advanced Progressive Matrices (Raven's) and the Verbal Reasoning subtest of the Differential Aptitude Test (DAT). Two hundred bank managers (43 experts and 157 nonexperts), ages 24-59 years old, participated. Increased age was associated with lower performance in Raven's and the DAT but less so in the TKIM; best performing older managers on average had high levels of tacit knowledge, although they scored lower on psychometric reasoning measures; TKIM predicted managerial skill; DAT and Raven's did not. These results suggest that stabilization of some aspects of intelligence may occur in old age. Implications of the findings for the study of practical intelligence, expea-tise, and compensatory abilities are discussed.
associated with age, and whether practical intelligence measures better predict managerial job performance than traditional psychometric tests.
In today's constantly changing marketplace, organizations place the highest value on managers who are capable of continually learning new skills and are flexible in choosing new strategies. The question of how well the older professional is able to master new complex problem solving is, therefore, crucial. Although research has shown that age differences are greater with increased task complexity (e.g., Czaja & Sharit, 1993; Sparrow & Davies, 1988) , studies reviewing conditions for compensation in skilled performers (e.g., Charness & Bosman, 1990) sometimes show older adults' performance as equivalent to younger adults' performance. Indeed, how the older skilled person maintains his or her work performance in the face of documented decline in various cognitive processes is an intriguing question of particular interest to the study of compensatory mechanisms. On the other hand, the study of compensation (see B~ickman & Dixon, 1992) in real-world environments might generate new information necessary to solve real-world problems for older adults in the workplace (as recommended by Park, 1992) , by means of the clarification of discrepancies obtained in empirical findings (see Willis & Schaie, 1993) .
To approach this question, the present study examined the possible contribution of tacit knowledge in the maintenance of managerial skilled performance in a group of bank managers. Because tacit knowledge has not been associated with age (see Wagner & Sternberg, 1985 , although the authors did not specifically study older individuals), it was hypothesized that tacit knowledge might underlie the maintenance of work performance among older individuals. Tacit knowledge is an instantiation of the construct called practical knowledge, which constitutes the knowledge base serving practical intelligence in the task of solving everyday problems and is defined as procedural knowledge that is relevant to one's everyday life (Sternberg & Caruso, 1985) . The main difference between practical and academic knowledge resides in the "necessity for practical knowledge of having both real-world relevance and procedural (action) consequences, whether immediate or more distal. Information that does not satisfy these two constraints is viewed as academic" (Sternberg & Wagner, 1989, pp. 257-258 ). An important difference between academic and practical knowledge derives from the fact that formal knowledge, which is formally taught, plays an essential role in solving academic problems (see Chi, Glaser, & Farr, 1988) , whereas formal knowledge is, in general, much less relevant to practical problem solving. In nonacademic tasks, the fundamental kind of knowledge appears to be informal or tacit knowledge (Polanyi, 1976; Wagner & Sternberg, 1988) . One of the basic ideas guiding the investigators in the area of practical knowledge asserts that tacit knowledge-an instantiation of practical knowledge hard to articulate, and as a result usually not explicitly verbalized or taught--is vital to performance in many real-world tasks (for a similar view on tacit knowledge, see Klein, 1992) . In contrast to knowledge acquired through formal instruction (e.g., taught in school), tacit knowledge can be viewed as "learning the ropes" or acquiring practical know-how in situations where the information is not openly expressed (e.g., on a job). In fact, experiments conducted by researchers with successful business executives, using the Tacit Knowledge Inventory for Managers (TKIM; Wagner & Steinberg, 1985 ) , suggest that a major factor in achieving success in the workplace depends on the acquisition of tacit knowledge (Wagner & Stemberg, 1991 ) . In our study, the relationship between aging and managerial practical intelligence was examined by comparing managers whose peers have nominated them as being expert managers to nonexperts samples selected in the same corporation, using both psychometric and ecological tests. By introducing, in the same study, (a) a focus on the performance of older expert managers in one specific domain; (b) an analysis of cognitive ability scores collected from the participants; and (c) increased validity conceivably gained by the increased similarity of the tasks investigated to the ones faced in managerial work settings, the goal of the research study was to provide a step in the "examination of the interrelations of age and experience on more complex aspects of cognition" (Salthouse, 1991, p. 433) . Indeed, the examination of managers' performances in a real-world setting is ideal for understanding component processes underlying performance in everyday cognitive tasks in this workplace environment. First, an investigation conducted within the domain in which all of the participants who are being tested are specialized conceivably produces more reliable data than findings obtained by comparing older participants recruited through newspaper ads, for example (a situation where the researcher has no control about the reasons that brought the volunteer to the laboratory), and undergraduate students. Second, by gathering information directly in the workplace environment (e.g., for how many hours a managerial task is really performed), inaccuracy frequently associated with self-reports (e.g., reported frequency of performing a task) is conceivably lowered. Third, our study was aimed to investigate a fruitful and vital area of cognitive aging research. This is because the study of professional knowledge and productivity provides a tangible manifestation of a form of intelligence that may unfold in adulthood (Dixon & Baltes, 1988; Wagner & Sternberg, 1991 ) and occupational careers constitute a considerable part of adult life, which implies maintenance and transformation of factual and procedural knowledge (Klemp & McClelland, 1988) , Two primary hypotheses are the focus of this study: (a) aging is related to measures of psychometric reasoning, but less so to the tacit knowledge measure, and (b) tacit knowledge is associated with managerial success (as measured by management span, salary levels, and job-performance ratings) among bank • managers. The second hypothesis also anticipated that managerial success would be more related to performance in the tacit knowledge measure than to results in the psychometric measures of reasoning.
To test the first hypothesis, we administered two measures of psychometric reasoning, the Raven's Advanced Progressive Matrices (Raven's) and the Verbal Reasoning subtest of the Differential Aptitude Test (DAT), and a measure of tacit knowledge, the TKIM to a group of 200 bank managers. We then examined the relationship of aging and the scores obtained both in the academic intelligence measures and in the tacit knowledge measure. Previous laboratory findings (e.g., Babcock, 1994; Salthouse, 1993) have shown large age-related differences in fluidability tests (e.g., the Raven's), in the direction of older individuals obtaining lower scores. Typical age-related differences are also found, but to a lesser degree, in more crystallized-ability tests (e.g., the subscale of the DAT, although this verbal reasoning test most likely measures fluid ability as well as crystallized ability). On the basis of these findings, we expected that aging would be associated with Raven's and, to a lesser degree, with the DAT. In contrast, we expected that age would not contribute to the explanation of agreement with experts as measured by the TKIM. This prediction was based on the fact that in this study, older and younger managers would perform tacit knowledge judgments of alternative work-related strategies in their workplace setting. Given that tacit knowledge is defined as procedural knowledge that is relevant to one's everyday life (Steinberg & Caruso, 1985) , agreement with experts was expected to be high among managers with attributed high performance, regardless of age. On the other hand, in testing the first hypothesis, we were also interested to see whether the scores obtained in psychometric tests by the subsample of older successful managers (i.e., older managers with higher percentage of agreement with experts in the TKIM) were lower than the ones obtained by the younger group, as is the case across the general population. To approach this question, subset analyses were performed. If the data showed a lack of relationship between scores in managerial tacit knowledge (TKIM) and performance in Raven's and the DAT tests (or negative correlations were found), this could suggest that older successful managers may have substantial everyday cognition preserved even though on average they score lower on psychometric reasoning measures.
To test the second hypothesis (that tacit knowledge would be associated with managerial success), an index of managerial skill I was constructed using standardized measures of management span, salaries, and performance ratings. Regression analyses were then conducted to study the relationship of this skill index and other variables. This method provided a way to examine how much of the variance in expertise was accounted by age, experience, psychometric measures, and the tacit knowledge measure, and to investigate potential mediators such as years of I thank Neil Charness of Florida State University for suggesting the use of an index of managerial skill for the measurement of expertise. education and years of managerial experience. We anticipated that management span, salary levels, and job-performance ratings would be associated with tacit practical knowledge and, to a lesser degree, to psychometric measures of reasoning. To clarify the findings, subset analyses were also conducted.
In testing the second hypothesis, and because tacit knowledge conceivably requires a certain period of experience in the environment to be developed, we also expected to find experiencerelated differences between employees who had been working at the bank for a longer time and more recently hired employees.
Method

Participants
Two hundred bank managers (ages 24-59 years) participated in the study: 43 experts (ages 27-58 years; M = 40.28; SD = 6.81 ) appointed by a large national bank in S~o Paulo, Brazil, as their best employees, taking into consideration actual managerial performance, and 157 nonexperts (ages 24 to 56 years; M = 38.92; SD = 6.89) selected from the same bank population via stratified random sampling by age and area of work. Stratified random sampling is a method of guaranteeing that the representation in a sample is similar to the one in another population. In this case, the nonexpert participants were chosen at random from a list of names in alphabetical order to match the proportion found in the experts sample, according to age and the departments where the individuals work. The results obtained by the nonexpert participants were compared to the model developed with the experts group data.
The area selected for the study, the vice presidency of administration, has a subpopulation of around 400 managers, working in six administrative areas, out of a larger subpopulation of around 4,500 managers. The bank has a total population of over 17,000 people, working in over 600 branches. Note that this institution does not provide any systematic training that reflects tacit knowledge gained through formal instruction.
A bank environment in Brazil is an ideal setting to investigate possible age-related differences in the way older managers process new information in a changing managerial situation. A brief overview of the realities of the country is useful to place into context this assertion. Brazil's economy is the eighth largest in the world. In the Americas, the Brazilian economy ranks second only to the United States, displaying a gross domestic product (GDP) of $809 billion (all amounts are in U.S. dollars), exports worth $46.5 billion in the last 12 months, and foreign reserves now at more than $59.5 billion, larger than Italy's or Britain's. Serving a population of 160 million people who live and work in an area larger than the continental United States, Brazilian banks represent 12% of the country's GDP (in the United States, banks represent only 4% of the GDP). In addition to the responsibilities resulting from these realities, Brazilian bank managers must be able to reengineer banking processes to cope with dramatically new financial developments nearly everyday. Consider a few examples: The national currency was changed five times in the last 9 years; inflation dropped from almost 45% per month in June 1994 to less than 2% in August 1994; the GDP increased 6% from 1995 to 1996 (see Produto Interuo Bruto, Popula9go e Investimento: 1995 Investimento: -2002 Investimento: , 1996 .
Thus, the changes just alluded to in the Brazilian economy demand a constant reevaluation of strategies and are likely to have a significant impact on the flexibility with which Brazilian bank managers operate. On the basis of previous findings about compensation in skilled performers (e.g., Charness & Bosman, 1990) , we expected the practical intelligence performance of older managers who are efficient in such a cognifive, demanding environment to be high and age-related differences to be low or nonsignificant. This is an important facet of the research because experience by itself does not appear to spare age-related effects in cognitive functioning (e.g., Salthouse, 1991 ) .
Participants did not receive compensation for their participation and were told that they were free to terminate participation at any time without penalty and that any data would be collected for research purposes only, remaining confidential with regard to their identity. Confidentiality was secmed by establishing numbers to identify individual participants' data.
Materials
Two standard psychometric tests were administered: the Verbal Reasoning subtest of the DAT and Raven's, A more naturalistic test was also administered: the TKIM. Additional materials included an informed consent form with a brief description of the experiment, to be signed by the participant, and a demographic questionnaire providing personal corporate information as well as date of birth, gender, and level of education. The personnel department of the bank provided the job°per-formance ratings of the participants for the two previous 6-month periods, as well as their monthly salaries in the last 2 years.
Raven's and the Verbal Reasoning subtest of the DAT in Portuguese were acquired from Centro Editor de Psicologia Aplicada Ltda. (CEPA, or the Publishing Center of Applied Psychology, Ltd.), which has the rights relative to the use of these tests in Brazil. The TKIM was purchased from the Psychological Corporation (San Antonio, TX), translated into Portuguese, and two separate back-translations of that rendition to English indicated that the Portuguese rendition was sound. Raven's was included because the figural-relatlon problems that constitute the test are not presented in a verbal form after the initial explanation of the task by the experimenter, and this fluid-ability test is norm-referenced in Brazil. The Verbal Reasoning subtest of the DAT was included to add another psychometric measure of reasoning to the battery and because it is available in Portuguese and norm-referenced in Brazil. The TKIM was selected because results of extensive previous studies (e.g., Wagner & Sternberg, 1988) indicate that tacit knowledge, as measured by this test, is independent of tests of academic intelligence (e.g., correlations between total deviation scores on TKIM and subtests on the Armed Services Vocational Aptitude Battery [ AS VAB ] conducted with 631 military recruits support the divergent validity of the TKIM).
Design
Individuals were tested in groups of no more than 7 participants in each session of about 2 hr. Testing occurred on the premises of the bank in meeting rooms made available by the vice presidency of administration during office hours. Testing sessions were conducted in S~io Paulo, Rio de Janeiro, and Porto Alngre, Brazil. All participants received the same set of materials, in the same order, with the same directions.
Independent variables examined were the following: age, education, managerial level, work area, years of managerial experience, years of managerial experience at the bank, and number of persons supervised directly and indirectly. Dependent variables analyzed were the following: (a) number of hits in Raven's; (b) number of hits in the Verbal Reasoning subtest of the DAT; (c) percentage of agreement with experts in the TKIM; and (d) criterion-referenced measures (salary and job-performance ratings).
A brief review of theoretical assumptions and test specificities of the TKIM (Wagner & Sternberg, 1991 ) is useful to place into context the design of the present study. Tacit knowledge can be categorized on the basis of its content, context, and orientation (Wagner & Sternberg, 1991 ) . In the present study, overall scores and content subscales' scores are analyzed. The three content subscales are Self, Others, and Task. Tacit knowledge about managing Self relates to intrapersonal practical know-how demonstrated in self-organizational facets of performance. An example of tacit knowledge about managing oneself is knowing how to effectively handling the day-to-day work of a business manager. Tacit knowledge about managing Others relates to interpersonal practical know-how demonstrated in managing relationships with peers, subordinates, and superiors. An example of tacit knowledge about managing Others is knowing how to motivate individuals so as to increase productivity and job satisfaction. Tacit knowledge about managing Task relates to practical know-how about how to accomplish specific work-related tasks in the most productive, appropriate way. An example of tacit knowledge about managing Task is knowing how to rate the importance of several pieces of information in making a decision to award a contract.
The TKIM (Wagner & Sternberg, 1991) samples managerial tacit knowledge by presenting participants with nine managerial work-related scenarios and asking the individuals to rate the quality of a variety of response alternatives relevant to handling each situation. The nine scenarios propose a total of 91 strategies designed to represent three subscales of tacit knowledge, namely managing Self, Others, and Task. Three scenarios correspond to the subarea of Self, proposing a total of 30 strategies. Three scenarios refer to the subarea Others, presenting 31 alternative solutions. Three scenarios represent the subarea Task, proposing 30 strategy items. In each work-related situation, individuals are asked to briefly scan the proposed strategies and then rate the quality of each item on the 1-7 Likert scale provided.
In the present study, performance on the TKIM was evaluated by comparing an individual's responses to the mean of an expert group of managers and determining normalized scores of agreement with or deviation from the experts' model in the overall 91 strategies and in the items contained in the three subscale areas. To measure the degree of similarity between nonexperts and appointed experts, deviations were computed by adding the squared z-scores (squared difference between nonexperts' rating and )he mean rating of experts) for each item and dividing the sum by the number of strategy items in the area (a DZlN formula),
Before the random stratified sample of 157 individuals was selected, a bank committee composed of one vice president, six directors, and four superintendents was asked to appoint a group of expert bank managers (for a similar method, see Wagner & Sternberg, 1988) . The committee received instructions to select at least 30 individuals who would represent "the best managers in the Vice-Presidency of Administration, the ones who can be described as great manager models for other managers?' Forty-three expert managers were chosen. The committee reported that multiple criteria were used to identify individuals as members of the expert sample: job category, actual managerial productivity, drive for self-development (e.g., learning new managerial tools), potential for achievement, agreement with the bank's mission and values, and knowledge of the necessary steps to accomplish a project in this bank.
Procedure
Every participant was initially presented with the Set 1 of Raven's, intended for practice (with a 5-min time limit), and Set 2 (with a 20-rain time limit). Babcock (1994) and Heron and Chown (1967) demonstrated that the pattern of age differences using a 20-min time limit is similar to the one found when the 40-min time limit is used. Next, the participants took the TKIM test (with no time limit). Finally, each participant was presented with the subtest of the DAT (with a 30-rain time limit) and filled out a demographic questionnaire.
Results
The aim of this study was to determine which better predicts performance among bank managers, tacit practical knowledge as assessed by the TKIM or two psychometric measures of reasoning, Raven's and the DAT. The two main hypotheses of the study were (a) that aging would be related to measures of psychometric reasoning, but less so to the tacit knowledge measure, and (b) that tacit knowledge would be associated with managerial success (as measured by management span, salary levels, and job-performance ratings) among bank managers. The main findings from this study are as follows. Note. Edu = years of formal education; Deg = college degree; SDeg = having a college degree in at least two different areas; YWB = number of years working at this bank; YMB = number of years managing at this bank; IMS = Index of Managerial Skill; NSD = number of people supervised directly; NSI = number of people supervised indirectly; Sal = sum of two last annual salaries; Rtg = mean of two last job-performance ratings (each rating refers to a 6-month period; 4 = A, 3 = B, 2 = C, 1 = D). a Index of Managerial Skill contains standardized measures of management span (number of people supervised directly and indirectly), salary and performance ratings. Note. The numbers in boldface represent correlations that are significant (p < .05). Edu = years of formal education completed; Deg = having a college degree (yes = 1, no = 0); SDeg = having a college degree in at least two different areas (yes = 1, no = 0); Gen = gender (male = 1, female = 2); Eth = ethnicity (white = 1, non-white = 2); YWB = number of years working at this bank; YMB = number of years managing at this bank; IMS = index of managerial skill; NSD = number of people supervised directly; NSI = number of people supervised indirectly; Sal = sum of two last annual salaries; Rtg = mean of two last job-performance ratings (each rating refers to a 6-month period; 4 = A, 3 = B, 2 = C, 1 = D); Rav= Raven's Advanced Progressive Matrices (36 figural items); DAT = Verbal Reasoning subtest of the Differential Aptitude Test (50 analogy items). a Index of Managerial Skill contains standardized measures of management span (i.e., number of people supervised directly and indirectly), salary, and job-performance ratings. Table 1 describes demographic characteristics obtained in the expert versus nonexpert samples. Categorical variables were compared among the two groups using cross-tabs (or chisquared tests). Continuous data (means and standard deviation) were compared among the two groups using independent group t-tests. No significant differences were found among the participants by work area (six departments), nor by distribution of age by decade in the study group. Experts had higher education, higher index of managerial skill, higher salary, higher job-performance ratings, and managed at the bank longer than nonexperts. The correlation matrices for the variables in the total sample and subsamples are shown in Tables 2, 3, and 4.  Table 5 shows the means, standard deviations, and p-values for experts and nonexperts in the Raven's and DAT tests as well as the time in minutes taken by the participants to evaluate the TKIM strategies. There were three significant findings: (a) Abstract reasoning, as measured by the Raven's test, was significantly higher among experts than among nonexperts (p < .01 ); (b) Verbal reasoning, as measured by the Verbal Reasoning subtest of the DAT, was significantly higher among experts than among nonexperts (p < .01 ); and (c) the time in minutes taken by the participants to grade the 91 strategies in the TKIM was longer among nonexperts than among experts (p < .01 ). Even though this task was not a speeded one, zero-order correlations were conducted to show the relation between TKIM completion time and age. There was no correlation in the whole sample (p < .30), the experts sample (p < .33) or the nonexperts sample (p < .09).
The means of evaluative ratings attributed by experts and nonexperts in the managerial strategies were used to study the internal reliability of the TKIM. A Cronbach's Alpha analysis was conducted, and a coefficient alpha of .85 was obtained for the whole sample when all 91 items were entered together, which attests to the internal consistency of the items. Subscales Self (30 items), Others (31 items), and Task (30 items) yielded coefficients alpha of .74, .67, and .64 respectively. In the expert subsample, alpha values for the overall scale and subscales Self, Others, and Task were, respectively, .83, .70, .64, and .60. In the nonexpert subsample, coefficients alpha for the same scales were .85, .74, .68, and .65 respectively. The moderate Cronbach's alpha for the subscales is presumably due to the reduced number of items. The analysis of TKIM overall is a stronger result, and in general the patterns are consistent in the subscales.
The analysis of TKIM scores focuses on the level of agreement found between nonexperts' and experts' choices. Because there is no right or wrong answer for an item on the test, the interpretation of nonexperts' scores is not directly related to how low or how high the participant rated the items, but in how low or how high were his or her normalized deviation scores (z-scores) from agreement with experts. These deviations were computed by adding the squared z-scores (squared difference between the nonexpert's rating and the mean rating of experts) for each item and dividing the sum by the number of strategy items in the area. Therefore, because TKIM is a deviation score, the smaller the deviation values, the stronger the agreement with experts.
Hypothesis 1
Age and psychometric tests versus age and TKIM. The first hypothesis predicted that aging would be related to measures of psychometric reasoning, but less so to the tacit knowledge measure. To investigate this prediction, zero-order correlations were computed between agreement with experts and nonexperts' age. Note that the z deviations are calculated from the expert profile, and, therefore, only the data produced by nonex- perts can be meaningfully analyzed. Linear regressions were also conducted on agreement with experts versus age to test the hypothesis. In fact, all correlations and R2s involving age and agreement with experts were smaller than those obtained in the relationship of Raven's with age and DAT with age. The zeroorder correlation between Raven's and age was -.48 for the group of nonexperts (p < .01). The same statistical analysis correlating DAT and age yield a value of -.40 for the nonexpert sub-sample (p < .01 ). In contrast, in the group of nonexperts, when age was correlated with the overall results of TKIM, as well as with subscales Self, Others, and Task, the values obtained were .28 (p < .01), .10 (p < .17), .30 (p < .01), and .10 (p < .17) respectively. Two of the three subscales of the TKIM--Self and Task--were not even significantly correlated with age (see Table 4 ). Testing for the difference between correlations from the same sample (see Bruning & Kintz, 1968) , it was found that among nonexperts, the correlation was significantly higher between Raven's and age than between agreement with experts and age in TKIM overall strategies (p < .01), as well as in subscales Self (p < .01), Others (p < .02), and Task (p < .01). Using the same test, it was found that the correlation was significantly higher between DAT and age than between agreement with experts in Self (p < .01), and agreement with experts in Task (p < .01). Although in the predicted direction, test findings revealed that the correlation between DAT and age was not significantly higher than between age and agreement with experts in TKIM strategies overall (p < .12), and agreement with experts in Others (p < .18). These findings support the hypothesis that tacit knowledge, as represented in the deviation from agreement with experts scores, does not have a strong correlation with chronological age, as conceivably do the abilities measured by Raven's and the DAT tests.
As also expected, the relationship between age and Raven's and between age and DAT were significantly different. Testing for the difference between correlations from the same sample (see Bruning & Kintz, 1968) , it was found that the correlation was significantly higher between Raven's scores and age than between DAT and age in the whole sample (p < .01 ), in both expert (p < .01 ) and nonexpert (p < .03) subgroups. To test whether the relationship between DAT and age is the same for both experts and nonexperts, a regression analysis using age by group interaction was conducted, and an interaction was found (p < .04). This finding shows that the relationship between DAT and age is different in the expert sample as compared to the nonexpert sample. In addition, it shows an interesting effect in the expert versus nonexpert subsamples. As suggested by the interaction represented in Figure 1 , the DAT scores in the expert sample are not related to age whereas the DAT results in the nonexpert group are associated with age.
Older successful managers. On the basis of previous findings about compensation in skilled performers (e.g., Charness & Bosman, 1990) , we expected the practical intelligence performance of older managers who are efficient in this cognitive, demanding environment to be high and age-related differences to be low or nonsignificant. On the other hand, we also expected older successful managers to score lower in psychometric tests, as is the case in the general population. To test this dual hypothesis, the scores obtained in psychometric tests by the subsample of older nonexpert successful managers (i.e., older managers with higher percentage of agreement with experts in the TKIM) were examined. The objective of this analysis was to determine whether the relationship between age and psychometric measures obtained in the whole sample would be the same in the specific subsample of older successful managers. A median split was conducted in the nonexpert sample to select participants These results support the hypothesis that older managers with higher tacit knowledge scores obtain, as compared to the younger group, lower scores in reasoning as measured by the two psychometric tests. This pattern of results is an important one because, if older managers with high percentage of agreement with the expert group--high in managerial tacit knowledge-were also (atypically for their age group) successful in Raven' s, the DAT, or both, then it could be suggested that their good psychometric reasoning could be related to their success as managers. Given that indeed these older managers with high percentage of agreement with the expert group show the typical pattern of results in psychometric reasoning, this finding suggests that older successful managers may have substantial everyday cognition preserved even though they show typical agerelated differences in performance on psychometric tests of reasoning.
(a) whose deviation from agreement with experts was lower than the median of the nonexperts' sample in overall results, and subareas Self, Others, and Task, and (b) participants whose age was higher than 38 years of age, the median age of the nonexpert group. As a result, these subsamples contained the older managers with higher tacit knowledge scores in overall TKIM strategies and in Self, Others, and Task approaches in the nonexpert sample. Zero-order correlations were conducted associating Raven's and DAT scores with age in these subsampies of participants scoring highly on TKIM overall, TKIM Self, TKIM Others, and TKIM Task (see Table 6 ). As predicted, in the correlation of Raven's and age, not only were all values negative, representing lower scores with increase in age, but all age-related differences were substantial and significant in each one of the subsamples (ps < .01). In the correlation of DAT with age, all values were also negative. The p-value was significant for the overall subscale (p < .02), significant for area Task (p < .02), and close to significant in areas Self (p < .07), and Others (p < .08).
Hypothesis 2
Predictors of managerial success. The second hypothesis predicted that tacit practical knowledge would be associated with managerial success (as measured by management span, salary levels, and job-performance ratings) among bank managers. If this hypothesis is correct, then management span (i.e., number of personnel supervised directly and indirectly), salary levels, and job-performance ratings would be related to tacit practical knowledge. It was also anticipated that managerial success would be more related to performance in the tacit knowledge measure than to results in the psychometric measures of reasoning. In testing this hypothesis, and because tacit knowledge presumably requires a certain period of experience in the environment to be developed, we also expected to find experience-related differences, particularly between employees who had just been hired and the ones who had been working at the bank for a longer time.
To approach the investigation of the relationship between managerial expertise, TKIM measures and psychometric intelligence, Note. Overall deviation = sum of squared zsln (n = 91); Deviation in area Self = sum of squared zsdn in area Self (n = 30); Deviation in area Others = sum of squared zsln in area Others (n = 31); Deviation in area Task = sum of squared zs/n in area Task (n = 30); Raven's = Raven's Advanced Progressive Matrices (36 figural items); DAT = Verbal Reasoning subtest of the Differential Aptitude Test (50 analogy items).
an index of managerial skill was developed. This index contained standardized measures of management span (i.e., number of personnel supervised directly and indirectly), current salaries, and current job-performance ratings. Multiple regression analyses were used to examine how nmch of the variance in expertise (managerial skill index) was accounted for by age, number of years spent working in the bank, years of education, Raven's, DAT, TKIM overall and subscales of Self, Others, and Task. This method provide d a way to examine how much of the variance in expertise was accounted by age, experience, education, psychometric measures, and the tacit knowledge measure.
The initial multiple regression yielded an R 2 of 18%, and the strongest contributions were due to number of years spent working at the bank (p < .001 ) and deviation from agreement with experts in the area of Others (p < .04). A stepwise regression examining the same variables included in the multiple regression was then conducted to obtain the most parsimonious set of significant predictors. This combination of forward and backward selection yielded an R 2 of 16%. The significant variables were number of years spent working at the bank (p < .001 ), deviation from agreement with experts in the area of Others (p < .01 ), and years of education (p < .03; see Table 7 ). The standardized coefficient for number of years spent working at the bank (/~ = .40) was more than double the standardized coefficients for the other two variables, deviation from agreement with experts in the area of Others (/~ = -.17) and education (/~ = .16). These results suggest that the most important variable in predicting managerial skill was the amount of experience represented in number of years working at the bank followed by deviation from agreement with experts in the area of practical strategies used to deal with peers, subordinates, superiors and, finally, years of education. After adjusting for number of years spent working at the bank, deviation from agreement with experts in the area of Others, and years of education, neither age, Raven's, nor DAT were significant predictors of managerial skill. In contrast, the findings clearly suggest that tacit knowledge in matters related to dealing with peers, subordinates, and superiors makes a unique contribution to the index of managerial skill.
Upper-and lower-level groups.
In our nonexpert sample, TKIM overall score was correlated with salary (see Table 4 ), but not job-evaluation ratings. On the other hand, previous research has found salary and job-performance ratings related to tacit knowledge scores (e.g., Sternberg, Wagner, Williams, & Horvath, 1995) . To examine whether there were subgroups of participants, in our sample, in which TKIM was correlated with salary and job-performance ratings, the entire group of nonexpert managers was stratified by salary and job-performance ratings. We hypothesized that the deviation from agreement with experts would predict higher income coupled with higher jobperformance ratings above and beyond the prediction obtained from psychometric tests. To stratify the nonexpert sample, two continuous variables, highest rewards and lowest rewards, were used. Highest rewards contained z-scores produced by individuals in both the upper median split of salary and in the upper median split of job-performance ratings. Lowest rewards contained z-scores produced by individuals in both the lower median split of salary and in the lower median split of job-performance ratings. Because highest rewards and lowest rewards were used to study deviation from agreement with experts as compared to psychometric tests, only the variables' segments pertaining to the nonexperts' sample provided a meaningful tool, and therefore, only nonexperts were examined. Spearman correlations were conducted associating highest rewards (n = 25) with DAT, Raven's, and deviation from agreement with experts. Two significant findings were obtained in the relationship between highest rewards and deviation from agreement with experts in TKIM overall (r = -.40; p < .04), and in the area of Others (r = -.52; p < .01 ). Both psychometric tests failed to show significant results, as well as Self and Task. The DAT had a nonsignificant correlation of .24 with the variable compiling higher income and higher rating (p < .23), and Raven's showed a nonsignificant correlation of .11 with highest rewards (p < .58). As expected, these findings support the hypothesis that, in the upper part of performance, in the group of individuals rewarded with higher salaries and higher ratings, the best predictors were tacit knowledge in the domain of strategic relationships with peers, subordinates, and superiors and tacit knowledge overall. The predictions were significant not only above and beyond DAT and Raven's, but in contrast to these tests, they were the only ones that exhibited predictive power. Note. Index of Managerial Skill contains standardized measures of management span (number of people supervised directly and indirectly), salary, and performance ratings. YWB = number of years working at this bank; TKIM = Tacit Knowledge Inventory for Managers; TKIM Others = deviation from agreement with experts in the area of Others; Education = years of formal education.
Similar analyses were also attempted in the lower end of income and job-performance ratings. Spearman correlations were conducted associating the variable lowest rewards (n = 62) with DAT, Raven's, and deviation from agreement with experts. In the lowest rewards subsample there was a nearly significant correlation between TKIM deviation scores in the area of Others and the combined income and job-rating variable (r = -.22, p < .07), but not between DAT (r = -.07, p < .56) or Raven's (r = .07, p < .57) and the combined income and job-rating variable.
To see how well agreement with experts predicts best levels of income and higher job-performance ratings (e.g., Wagner & Sternberg, 1985) , a regression analysis was conducted with highest rewards as a dependent variable and deviation from agreement with experts in the area of Others as a predictor. Note that TKIM overall is highly correlated with tacit knowledge scores in the area of Others (r = .85). Thus, the results obtained are very similar. The TKIM findings in the area of Others were chosen to be included in the regression, instead of the overall data, because they represent the strongest variable in the relationship with rewards.
Agreement with experts in the area of Others contributed 20% of information about best levels of income combined with higher ratings (p < .03). Using the best model for highest rewards, without and with agreement with experts in area Others in the equation, it was found that tacit knowledge in area Others contributed 15% of information to the knowledge of highest rewards above and beyond degree, the only other factor in the model (p < .03). In contrast to this significant finding, both the Raven's and the DAT psychometric scores did not enter into the stepwise regression equation when the best model of highest rewards was developed. Forced into the equation, Raven's and the DAT had nonsignificant p-values of .87 and .20, respectively. The significant findings just described add credibility to the hypothesis that increased level of agreement with experts in area Others of the TKIM predicts attaining higher annual salary levels coupled with higher ratings, an important category in management domains that did not, as expected, benefit from any predictive contribution of DAT or Raven's.
Note that because some relations of TKIM with adaptive outcomes were neither found in the nonexperts total sample nor in the lowest rewarded managers' group, but significant relationships were found in the highest rewarded managers' group, these results are very interesting. These differences in relationships between TKIM and salary and ratings among the highest and lowest rewards subgroups suggest that the utility of tacit knowledge increases as it crosses a threshold.
Discussion
The objective of this study was to determine which is more predictive of performance among bank managers, tacit practical knowledge or two measures of academic intelligence. The two main hypotheses of the study were (a) that aging would be related to measures of psychometric reasoning, but less so to the tacit knowledge measure and (b) that tacit knowledge would be associated with managerial success (as measured by management span, salary levels, and job-performance ratings) among bank managers.
As predicted, age was associated with decreases in psychometric test performance (e.g., Hertzog, 1991; Salthouse, 1991; Salthouse, Babcock, Mitchell, Skovronek, & Palmon, 1990) and, to a lesser extent, to TKIM performance (e.g., Wagner & Sternberg, 1985) . The data also attest to the stabilization of practical intelligence (e.g., Hartley, 1989; Willis, 1989) in certain groups of people. Even with restriction of range in age, because individuals in their 60s and 70s are more likely to be retired, variability due to age was found, and the results obtained offered support for the stabilization hypothesis. These results suggest that practical intelligence may be seen as a more stable mental ability that may contribute in old age to compensate for abilities that have conceivably declined. Indeed, one of the most interesting results shows that best performing older managers on average had high levels of tacit knowledge even though on average they had low scores on psychometric reasoning measures.
The fact that the DAT scores in the expert sample are not related to age, whereas the DAT results in the nonexpert group are associated with age, represents a very interesting finding. As is the case in the general population, increased age in the nonexperts sample was associated with lower scores in the DAT. In contrast, increased age in the experts sample was not associated with lower scores in the DAT. In other words, older experts, who were spared by attrition and remained employed at the bank, are individuals who show on average steady psychometric performance in spite of age. This finding diverges from previous research that investigated old expert professionals and found increased age consistently associated with low scores in psychometric measures (e.g., Salthouse, 1991) .
' The findings obtained from the measurement of expertise using the index of managerial skiN--which assembled standardized measures of management span, current salaries, and current jobperformance ratings--show that neither age, Raven's, nor DAT were significant predictors of managerial skill. In contrast, it is clear that tacit knowledge in matters related to dealing with others (i.e., subordinates, peers, and superiors) makes a unique contribution to explaining variance in the index of managerial skill.
In the total nonexpert sample, TKIM scores were related to salary but not significantly related to job-performance ratings. However, these relationships were found when the analyses were restricted to the nonexperts who were in the highest rewards group. Indeed, in the upper echelons of performance, in the group of individuals rewarded with higher salaries and higher job ratings, tacit knowledge in the domain of strategic relationships with peers, subordinates, and superiors was the best predictor of these combined rewards. This prediction was significant not only above and beyond DAT and Raven's, but, when compared with these tests, was the only one that exhibited predictive power. These significant findings support the hypothesis that increased level of agreement with experts in the domain of strategic relationships with peers, subordinates, and superiors, as measured by the TKIM predicts attaining higher annual salary levels coupled with higher job ratings. This is an important category in management environments that did not, as expected, benefit from any predictive contribution from DAT or Raven' s.
Finally, because some relations of TKIM with adaptive outcomes were found neither in the nonexperts total sample nor in the lowest rewarded managers' group, but relationships were found in the highest rewarded managers' group, these results are very interesting. The differences in relationships between TKIM and salary and ratings in the highest and lowest rewards groups suggest that the utility of tacit knowledge increases as it crosses a threshold.
The results just summarized are consistent with a growing body of research conducted by investigators of intelligence who, in recent years, have turned their attention to the construct of practical or everyday intelligence (e.g., Wagner & Sternberg, 1988; Willis, 1987) , debating whether traditional conceptions of intelligence are broad enough for studying intelligence in real-world pursuits. The findings of the current research study are also consistent with recent research on expertise (e.g., Klemp & McClelland, 1988; Sternberg & Frensch, 1992 ) that has roots in contextual models of intellectual development, and therefore, in evolutionary theory (e.g., Dixon & Baltes, 1988; Sternberg, 1988) . From an evolutionary point of view, something is functional if it is adaptive (Berg, 1993; Dixon, 1993) . The fact that a significant relationship between annual income and overall agreement with experts in the TKIM, for example, was found in this changing bank environment brings support to the contextual view. In addition, the discovery that high levels of performance in developing and using tacit knowledge in relationships with peers, subordinates, and superiors--agreement with experts in area Others--accounts for a substantial 20% of higher income coupled with higher job ratings among bank managers converges with results obtained in other studies conducted by researchers with successful business executives (Wagner & Sternberg, 1985) . It also adds credibility to the claim that a major factor in achieving success in the workplace depends on the acquisition of tacit knowledge.
On the other hand, the important finding that tacit practical knowledge as assessed by the TKIM was more predictive of professional enhancement among the best paid and evaluated bank managers than was psychometric reasoning agrees with previous research in practical intelligence (e.g., Wagner & Sternberg, 1998) and does not agree with the view of researchers who argue that Raven' s, for example, predicts real-world performance. In fact, it is conceivable that to perform successfully in the highest, more complex stage of managerial decisions, where participants must have passed a certain level of intelligent capacity to be able to handle their professional tasks, how much more intelligent a person is, as measured by psychometric tests, does not contribute to managerial success as much as other factors, such as tacit knowledge. The DAT and Raven's results obtained from the present analyses seem to have contributed information about limitations on the generalizability of psychometric findings as good predictors of performance in the workplace and, as a result, may represent a cautionary note against the isolated use of these instruments, particularly among older professionals.
In addition, the present research, conducted among 200 bank managers, may clarify and expand the boundaries of the Sternberg and Wagner (1992) study, which examined practical intelligence among a sample of 29 bank managers. These researchers (who were not targeting age-related differences in their investigation) pointed out that tacit knowledge "can be measured, and tends to increase, on the average with successively greater amounts of experience in business. However, it is what one learns from experience, rather than the experience itself, that is the key to tacit knowledge." (Sternberg & Wagner, 1992, p. 13) . In fact, there would be no point in saying that belonging to certain cohorts predicts a certain level of practical intelligence in that environment, even if we consider that experience is frequently positively correlated with age. Indeed, in the present study, amount of time working at the bank was positively correlated with deviation from agreement with experts in the whole nonexperts' sample. Given that small deviations reflect better agreement with experts, a positive correlation with deviation from agreement with experts suggests that some older managers did not successfully adapt to novelty. One possible reason for this result could be the fact that, in the last two decades, the bank changed substantially the criteria according to which employees are hired. Indeed, according to the vice president of the administration department (personal communication, June 8, 1995) the current policy of the bank is to attract and promote better educated and younger promising professionals. Because the views of the experts group appointed by the bank conceivably support these values, perhaps a larger gap in agreement with experts is experienced by some individuals who have been at the bank for a longer time, not only because of age and cohort effects, but because the environment itself has changed. In contrast with these employees, however, the group of experts, whose practical intelligence is attested by the very attribution of expertise received from the bank, and the highest rewarded nonexperts provided an example of experience associated with positive outcomes, regardless of age. In fact, the experts group (which had significantly more experience than the nonexperts group, but was similar in age) enjoyed better salaries and higher evaluation ratings as compared to their counterparts.
On the basis of previous findings about compensation in skilled performers (e.g., Charness & Bosman, 1990) , we expected the practical intelligence performance of older managers who are efficient in such a cognitive, demanding environment to be high and age-related differences to be lower than at average or bottom levels of performance. The present results support the Charness and Bosman (1990) claim that stabilization or even progression of certain aspects of intelligence is possible in young-old individuals (e.g., Baltes & Smith, 1990; Hartley, 1989; Willis, 1989) .
Furthermore, the results of this research study may represent a novel contribution to previous knowledge about intelligence and expertise from a nomothetic point of view because experience by itself does not appear to spare age-related effects in cognitive functioning (e.g., Salthouse, 1991) . In other words, the present findings may add credibility to the generalizability of the practical intelligence construct and to the claim that practical intelligence, seen as a more stable mental ability, may contribute in old age to compensate for abilities that have conceivably declined (Dixon & Baltes, 1988 ; see also Salthouse, 1995 , for an outline of the boundary conditions for accommodation, remediation, compilation, and compensation).
There are some limitations to the present study, the most notable being that performance job ratings were more poorly predicted by tacit knowledge in the whole sample of nonexperts than expected. These findings may be due to the way that employees are appraised in the organization: The bank's policy of quotas for evaluating As (excellent) and Bs (very good) in each department limits the number of individuals who can be promoted to a better job-performance rating. In contrast, income appeared to be better predicted by tacit knowledge, but the fact that bonus data were not available precluded more in-depth analyses. It would also be desirable to have a larger representa-tion of managers from each of the six bank departments in the study samples to specifically test whether strategies comprised in the subarea of Task of the inventory were germane to the bank tasks and to access possible department-related differences regarding the relationship between tacit knowledge and tasks. On the other hand, possible selection effects may result from departures occurring in the bank. For instance, the managers sampled in the present study may be considered intact populations (i.e., only their data is analyzed as in the case of survivors in a longitudinal study; Schaie, 1973) . Thus, the data pertaining to the relationship of tacit knowledge and cognitive efficiency among the ones who left the bank are not available for examination of whether or not the agreement with experts of these managers could have been associated with their departure.
A logical next step in line with the current study findings, which could generate new information on practical intelligence and its relationship with procedural knowledge (knowing how) as compared to declarative knowledge (knowing that), is the investigation of why some experts (e.g., managers) learn more from their experience than do others. To move the enterprise forward, more postdiction research studies need to be conducted in real-world environments. For a more rigorous examination of the phenomena, a longitudinal design would be desirable. By introducing, in the same research study as does the present design, (a) the focus in the performance of older expert managers in one specific domain; (b) the analysis of cognitive ability scores collected from the participants; and (c) increased validity conceivably gained by the increased similarity of the tasks investigated to the ones faced in managerial work settings, future research on practical intelligence might evolve as a practical step in the "examination of the interrelations of age and experience on more complex aspects of cognition" (Salthouse, 1991, p. 433) .
